Multiple sclerosis (MS) has a great impact on functioning and disability. The perspective of those who experience the health problem has to be taken into account to obtain an in-depth understanding of functioning and disability. The objective was to describe the areas of functioning and disability and relevant contextual factors in MS from the patient perspective. A qualitative study using focus group methodology was performed. The sample size was determined by saturation. The focus groups were digitally recorded and transcribed verbatim. The meaning condensation procedure was used for data analysis. Identified concepts were linked to International Classification of Functioning, Disability and Health (ICF) categories according to established linking rules. Six focus groups with a total of 27 participants were performed. In total, 1327 concepts were identified and linked to 106 ICF categories of the ICF components Body Functions, Activities and Participation and Environmental Factors. This qualitative study reports on the impact of MS on functioning and disability from the patient perspective. The participants in this study provided information about all physical aspects and areas of daily life affected by the disease, as well as the environmental factors influencing their lives.
Introduction
Multiple sclerosis (MS) affects around 2.5 million people worldwide and is one of the most common neurological disorders and causes of disability among young adults. Symptoms of MS can vary widely over time in a given individual and also from individual to individual and is unpredictable in terms of prognosis. Some people with MS experience little disability during their lifetime, but up to 60% are no longer fully ambulatory 20 years after onset. This has significant implications for the performance of activities of daily living, participation in social life, 1 quality of life 2 and cost to society. 3 An in-depth understanding of the impact of MS on disability and functioning is the basis for the optimal management of MS with its various symptoms.
One important way to obtain information when analysing the impact of the disease on functioning and disability is to ask those who experience the health problem. Qualitative methods constitute the most appropriate methodology. They are increasingly being taken into account when focusing on the patient perspective. One of the most broadly applied techniques in qualitative health research is the focus group methodology. 4 Up to now, few studies have evaluated focus groups consisting of individuals with MS. The majority of such studies focused on the perception of the health condition, as well as patients' adjustment to it, like the experience of being diagnosed with MS, 5 communication with health professionals, 6 coping with MS, 7 adjustment to the disease 8 and perception of needs. 9 There are only three studies which explore specific functional decrements and problems important to individuals with MS, namely Douglas and colleagues'. 10 study focusing on the perception of pain along with Prutny and colleagues'.
11 and Rubin's 12 studies exploring gender-specific aspects, such as motherhood, pregnancy and sexuality. Studies highlighting limitations in activities and restrictions in participation from the patient perspective are missing. Another topic reported in qualitative studies using focus groups is the evaluation of patient-education programmes from the patient perspective. [13] [14] [15] However, focus group studies dealing with healthservice provision and policy from the perspective of those who experience the disease don't exist.
Studies using other methodologies, like quantitative analyses and Delphi exercises, also aim to study the importance of body functions, limitations in activities and relevant aspects of the environment from the patient perspective. [16] [17] [18] [19] All studies mentioned above, whether they use qualitative or quantitative methodologies, did not report on functioning and disability from a comprehensive perspective that emphasizes the interaction of impairments with limitations in everyday life and the positive or negative influences of environmental factors. None of these studies reflected how different the lives of persons with MS can become in light of a supportive or hindering physical, social and attitudinal environment. The importance of such a comprehensive view has become increasingly important over the last 20 years.
The introduction of the International Classification of Functioning, Disability and Health (ICF) 20 has definitely contributed to providing a more comprehensive view. The ICF is the current World Health Organization's (WHO) framework for describing and assessing functioning and disability based on a bio-psycho-social perspective. It offers an etiologically neutral framework and classification to describe the different determinants of health and health-related domains of functioning and disability. With the ICF, clinicians can now rely on a common and shared terminology that complements the ICD-10 to report the experiences of persons with health conditions in general and MS in particular. The ICF can be used as a common basis for health communication between patients and health professionals, and among health professionals. It contains not only impairments but also day-today experiences of disability that individuals with MS have to face during the course of the disease. 21, 22 In the ICF, functioning and disability are understood as the result of the interaction between the health condition and contextual factors. This interaction comprises the ICF components Body Functions, Body Structures, Activities and Participation and the contextual factors Environmental and Personal Factors (Figure 1 ). The units of the classification -the ICF categoriesare arranged hierarchically in these components. These categories are divided into chapters, which constitute the first level of precision. Categories at higher levels (e.g. second or third level) are more detailed. In total, the ICF classification contains 1424 ICF categories, each allotted to the named components of the classification with the exception of the component Personal Factors, which has not yet been classified. Each ICF category is denoted by a code composed of a letter that refers to the respective component of the classification (b: Body Functions; s: Body Structures; d: Activities and Participation and e: Environmental Factors) and is followed by a numeric code starting with the chapter number (one digit), followed by the second level (two digits) and the third and fourth levels (one digit each) ( Figure 1 ). Beside the fact that the component Personal Factors have not yet been classified, another weakness of the ICF classification is its comprehensiveness. The classification with its 1424 ICF categories is hardly applicable in clinical practice. To tailor the classification to specific health conditions (e.g. MS), agreed-on lists of ICF categories -ICF Core Sets -were developed allowing clinicians and researchers to classify and describe functioning using the widely accepted terminology of the ICF. 23, 24 In addition, as has been shown in previous (qualitative) studies, the ICF can be a useful tool in structuring the collection and analysis of data in qualitative research. [25] [26] [27] Using the ICF as a framework can facilitate the comparison of the results of qualitative studies with those of quantitative studies (sometimes called mixedmethodology research).
The objective of this study is to describe the areas of functioning and disability and relevant contextual factors in MS from the patient perspective. The specific aim is to identify areas of functioning and disability, as well as environmental and personal factors, important to individuals with MS using the ICF as a framework.
Methods Design
A focus group study was performed using the ICF as a framework to identify areas of functioning and disability, as well as environmental and personal factors, from the patient perspective.
Focus groups are a 'carefully planned series of discussions designed to obtain perceptions on a defined area of interest in a permissive, non-threatening environment' (p. 5). 28 They are especially useful for studies that involve complex issues that entail many levels of feeling and experience. The nondirective nature of focus groups affords participants an opportunity to comment, explain, disagree and share experiences and attitudes. 29 The study was approved by the Ethics Committee of the Ludwig-MaximiliansUniversity (LMU) in Munich (Germany).
Participants
Individuals were included if: (1) they had definite MS according to the McDonald criteria, 30, 31 (2) they were at least 18 years old, (3) they had a score of at least 26 in the Mini-Mental Status Examination (MMSE), 32 (4) the purpose of the study was understood and (5) an informed consent was signed. Subjects diagnosed with mental disorders prior to the onset of MS were excluded.
The purposeful sampling of participants followed the maximum variation strategy 33 based on three criteria: gender, age and disease severity assessed by the Expanded Disability Status Scale (EDSS). 34 These criteria ensured that men and women with a broad range in disease severity and from different age groups were included in this study to provide a comprehensive and diverse description of functioning and disability in MS.
Patients who participated in the study gave written informed consent according to the Declaration of Helsinki, 1996.
Sample size
Based on our experiences from previous studies using focus group methodology, 25, 35 the focus group size was set at a maximum of seven persons because of the complexity of the topic and to represent different opinions and facilitate interactions. Thus, each participant had a greater opportunity to talk, which is reported to be an important aspect for group dynamics in groups with ill participants. 36 The overall sample sizedefined as the number of focus groups performed -was determined by saturation. 33 Saturation refers to the point at which an investigator has obtained sufficient information from the field (see data analysis: saturation of data).
Materials
A topic guide developed in a previous study 25 
Data collection
The focus groups were led by a moderator and one group assistant at the Kempfenhausen Treatment Centre for MS (Germany). The moderator of the focus groups (MC) was a psychologist with expertise in conducting group processes. At the beginning of each focus group, the procedure of the session was explained, and the model of the ICF was presented in layman terms to all participants. The open-ended questions were presented to the participants visually by a Power-Point presentation. An oral summary of the main results was given back to the group at the end of each focus group session. This enabled the participants to add aspects not mentioned previously in the session. The assistant observed the process within the group. S/he also filled in descriptive field notes to document verbal and non-verbal topics mentioned during the session. After each focus group, a debriefing with moderator and assistant took place to review the course of the session. The focus groups were digitally recorded and transcribed verbatim.
Data analysis
The data analysis conducted in this study followed a two-step procedure consisting of a qualitative analysis and a linking procedure to the ICF. Qualitative analysis. The meaning condensation procedure 37 was used for qualitative data analysis. In the first step, the transcripts of the focus group sessions were read through to get an overview of the collected data. Then the data were divided into meaning units, and the theme that dominated a meaning unit was determined. A meaning unit was defined as a specific unit of text containing either a few words or a few sentences with a common theme. 38 Therefore, a meaning unit division did not follow linguistic grammatical rules; the text was divided where the researcher discerned a shift in meaning. In the third step, the concepts contained in the meaning units were identified (Table 1) . A meaning unit could contain more than one concept.
Linking to the ICF. To report the identified concepts in a systematic way and to obtain an overview of the areas of functioning and disability experienced by individuals with MS from a comprehensive perspective, these concepts were presented using the ICF classification. The concepts identified in the qualitative analysis were linked to ICF categories based on established linking rules 39, 40 in a systematic and standardized way (Table 1 ). According to these linking rules, health professionals trained in the ICF and the linking rules are advised to link each concept to the ICF category representing this concept most precisely. One concept could be linked to one or more ICF categories, depending on the content of the concept. If a concept was too general to allow a decision on the linking to an ICF component, chapter or category, the statement was considered as 'not defined' (nd) (e.g. 'problems with activities'). If a concept described an aspect which was not covered by the ICF, the code 'not covered' (nc) was attributed (e.g. 'the illness isn't visible for others'). Concepts identified as 'Personal Factors' (e.g. 'showing others one's physical problems openly') were documented as 'pf'.
Saturation of data
Saturation of data was defined as the point during data collection and analysis at which the linking of the identified concepts of two consecutive focus groups each revealing less than 10% new second-level ICF categories compared to the number of second-level ICF categories which were identified in the respective previous focus group. 27, 41 In this study, saturation of data was reached after performing six focus groups ( Figure 2 ).
Accuracy of the analysis
To ensure the accuracy of data analysis, two strategies were conducted: First, multiple coding, which refers to the qualitative analysis and the linking procedure of the first focus group by two health professionals, was performed. The two health professionals compared their identified concepts of the qualitative analysis and the linked ICF categories in a structured discussion to reach agreement. The results of their discussion were documented. Second, peer review, which refers to analysing and linking random samples of 15% of the transcribed text and 15% of the identified concepts (of the first health professional), was carried out by a second health professional. The degree of agreement between the two health professionals regarding the linked ICF categories was calculated by kappa statistic with 95%-bootstrapped confidence intervals (95%CI). 42, 43 The values of the kappa 
Results

Description of the focus groups and participants
A total of 27 participants were assigned to six focus groups. The focus group sessions lasted from 41 min to 1 h 31 min (mean 63 min) including a short break. Participants' characteristics are summarized in Table 2 .
Qualitative analysis and linking
In total, 1327 concepts were identified in the transcripts of the six focus groups. These concepts were linked to 171 ICF categories. For 84 of the 171 categories, which were at the third and fourth level of the classification, the corresponding second-level categories were considered for further data analysis. Thus, the concepts were linked to a total of 106 second-level categories (35 Body Functions categories, 33 Activities & Participation categories and 38 Environmental Factors categories).
It is important to note that when participants were asked about affected body parts, they did not report body structures as such, but the corresponding impaired body functions. Thus, no body structures were identified in this study. The clearest example is the structure of the brain. The participants of the study did not mention any structural changes in the structure of the brain but all problems in the mental functions (e.g. problems in memory and attention functions). Sixty concepts were too unspecific to be linked to ICF categories and were assigned 'not defined' (nd). In addition, several concepts (n ¼ 155) have not yet been classified by the ICF and were linked to 'not covered' (nc). Two-hundred forty-eight concepts were assigned to 'personal factors' (pf).
The results of this study reaffirm the complexity and multidimensionality of the daily lives of individuals with MS. The spectrum of problems in functioning associated with the health condition and contextual factors was identified. All chapters of the ICF components Body Functions, Activities and Participation and Environmental Factors were identified by linking the concepts retrieved from the qualitative analyses of the participants' statements (Tables 3-5) .
Two Body Functions categories were identified in all focus groups ( In addition, the ICF categories b130 Energy and drive, b140 Attention functions and b144 Memory functions from the chapter b1 Mental functions were identified in five of the six focus groups. Other frequently linked Body Functions categories referred to b210 Seeing functions and b455 Exercise tolerance functions, respectively. Focusing on these impaired body functions, the participants in the study described their interactions with Remunerative employment 3 Chapter 9: Community, social and civic life d920
Recreation and leisure 6 d940
Human rights 1 One participant of our focus groups clearly reported on the relationship of fatigue, cognitive functions, limited activities and restricted participation:
A: 'I cannot concentrate as I did before due to fatigue. By the way, this is my major problem. It is just a large problem at my job. In the past I worked full time, followed by a 75-percent job. And now -now I work only half-time. ' From the component Activities and Participation d450 Walking and d920 Recreation and leisure emerged as the most relevant topics for the participants. The quotation of one of the study's participants listed below shows the impact of the health condition on leisure activities and social relationships:
E: 'My friend says, 'Let's go to the theatre together,' and that's a nice idea. But I can't accept her offer. I don't know how I'll be doing the next three days. ' Other frequently identified Activities and Participation ICF categories refer to d230 Carrying out daily routine and d510 Washing oneself, respectively: In this example, one individual participating in the focus groups clearly described the interaction of everyday activities (d510 Washing oneself, d415 Maintaining a body position) and environmental factors (e115 Products and technology for personal use in daily living, e155 Design, construction and building products and technology of buildings for private use).
Regarding the ICF component Environmental Factors, e310 Immediate family and e580 Health services, systems and policies emerged as the most relevant topics for the participants in the focus groups. A participant of the focus groups The quotation of this participant illustrates the interaction between the environmental factors (e150 Design, construction and building products and technology of buildings for public use) and activities of daily living (d920 Recreation and leisure, d450 Walking and d455 Moving around).
Many experiences which mainly focus on how to the cope with the disease and relate to Personal Factors were identified from the patient perspective. Concepts which were too unspecific to be linked to ICF categories and coded as 'nd' were, for example, 'problems with legs' or 'problems with daily activities'. Concepts identified in the transcripts of the focus group sessions which were coded as not covered by the ICF ('nc') include aspects like 'needing more time to accomplish daily activities,' 'performing activities overhead' or 'meaningful use of leisure time. ' 
Discussion
This study identified a wide range of areas of functioning and disability, as well as environmental and personal factors, from the patient perspective. The results of this study offer an overview of the impact of MS on functioning and disability. Areas of functioning and disability and environmental factors are presented using ICF categories to report the retrieved data in a systematic and comprehensive way. The results of this study reaffirm the complexity and multidimensionality of the daily lives of individuals with MS and that functioning and disability can only be understood in light of environmental and personal factors. The ICF was a useful tool to guide the participants of the focus groups to think about their lives in a comprehensive way and to perform the analyses of the huge amount of data produced. As has been shown in this study, the presentation of the results could also be structured based on the ICF.
All chapters of the ICF components Body Functions, Activities and Participation and Environmental Factors were represented by the ICF categories identified by the linking of the participants' statements to the ICF. Most areas of functioning and disability and environmental factors were reported in at least two out of six focus groups. However, from these results it cannot be concluded that those areas are equally relevant for all individuals with MS or equally frequent. The number of focus groups in which specific areas associated with body functions, activities of daily living, participation and environmental factors came up may provide a rough impression about the potential relevance of these areas. It is essential to take into account the qualitative methodology used in this study aimed to identify areas of functioning and disability, as well as relevant contextual factors. Determining the frequency of these issues requires further investigation using quantitative methods.
Our study illustrates that numerous body functions are relevant from the patient perspective and confirms the findings of several cross-sectional studies in MS patients using the ICF framework for data analysis. The main issues were fatigue and energy and drive functions, muscle power, muscle tone, muscle endurance functions, sensation of pain, bladder and bowel problems, sexual problems, visual problems and impaired memory functions. 19, 44, 45 Some Body Functions categories require detailed discussion. The participants reported a wide range of emotions, like depressive symptoms, anxiety or anger which are covered by the ICF category b152 Emotional functions. In addition, several categories of the chapter b1 Mental functions (e.g. b130 Energy and drive, b140 Attention functions, b144 Memory functions) were frequently identified from the patient perspective. This highlights the relevance of the 'invisible' MS symptoms which were also reported in other studies as highly relevant from the patient perspective. 18, 46 In our study, even patients with a mild disease course reported problems with cognitive functions, as well as impaired emotional functions, which can result in an enormous emotional burden and a reduction of quality of life as stated in the literature. [47] [48] [49] [50] In addition, impaired cognitive functions are associated with depressive mood, low selfesteem and self-efficacy, 51, 52 as well as restricted social functioning 13 and less successful coping. 53, 54 Impaired emotional functions (e.g. anxiety) were found to be associated with increased risk of MS relapses 55 and poor quality of life. 56 Besides problems in mental functions, impairments in b210 Seeing functions and b620 Urination functions were frequently reported from the patient perspective. These Body Functions categories refer to main functional problems among persons with MS. Both are reported in Heesen and colleagues' study as being highly important to MS patients. 18 Although bladder problems are often seen as a taboo to be talked about or asked about by healthcare professionals, the focus group participants talked about these problems in a very detailed way and demonstrated the enormous consequences and burden imposed by their bladder problems. It is known that bladder problems, as well as sexual and bowel problems, are common in MS patients 57 and are highly associated with reduced quality of life 58, 59 even in early stages of MS. 60 However, only the participants of one focus group stated that they had problems with sexual and/or bowel functions. The participants of the other focus groups were probably not willing to talk about these sensitive topics to avoid embarrassment.
ICF categories of all chapters were identified from the patient perspective in the ICF component Activities and Participation. This reflects the broad spectrum of limited activities and restricted participation which usually occurs in persons with MS. The ICF categories d450 Walking and d920 Recreation and leisure were identified as the most relevant topics from the patient perspective. This finding is supported by Khan and Pallant's study, which identified both topics as highly prevalent in their sample of 101 Australian MS patients. 45 In line with Heesen and colleagues, walking seemed to be one of the core activities which could be interpreted as a substitute for perceived independence or autonomy from the perspective of MS patients. 18 An ICF-based study on the prediction of patient-reported performance in the component Activities and Participation identified walking capacity (measured as speed and walking distance), besides fine hand use and changing and maintaining body position as the most significant predictor for difficulties in the performance of activities of daily living, such as self-care, mobility and domestic life. 19 Recently published reviews confirm that even patients with low disability levels place a high emphasis on mobility, the loss of which contributes to a substantial burden in MS patients. 61, 62 Furthermore, limitations in walking are associated with poor quality of life, reduced activities of daily living and a loss of productivity. 61, 62 The most relevant topics for the participants in the focus groups were e310 Immediate family and e580 Health services, systems and policies in the ICF component Environmental Factors. One should be aware that both categories were reported as barriers and as facilitators. This result supports the importance of the family relationship and support received from family members, as well as the availability of health services and treatment options. Several studies reported on the association between family behaviour and patients' physical disability and functioning; 63, 64 social support was reported as being one of the most important issues associated with adaptation and adjustment to MS 65, 66 and quality of life of MS patients. 67, 68 Furthermore, Lerdal and colleagues reported that social functioning was the only factor with a significant relationship to perceived MS severity among all aspects of quality of life or personal factors. 69 Regarding the category Health services, systems and policies, the relevance of our findings is supported by Khan and Pallant, who stated that this ICF category is one of the main environmental factors from the perspective of Australian individuals with MS. 45 When exploring the perceived needs, the majority of MS patients reported a need for rehabilitation, psychosocial support or counselling. 70 The large number of identified ICF categories assigned to the first chapter of the Environmental Factors component e1
Products and technologies shows that many environmental aspects can be relevant facilitators or barriers for individuals with MS. The category e110 Products or substances for personal consumption includes, amongst others, the third-level category e1101 Drugs, which was ambiguously discussed by the participants in this study. Although disease-modifying drugs were perceived as facilitators influencing the disease course positively, the patients reported several unpleasant side effects of medication. Other categories in the first Environmental Factors chapter frequently linked to the participants' statements were e120 Products and technology for personal indoor and outdoor mobility and transportation, e150 Design, construction and building products and technology of buildings for public use and e155 Design, construction and building products and technology of buildings for private use. The identification of the mobility and transportation category underlines the relevance of transportation services and means of transportation to MS patients. 70 The participants in the focus groups frequently referred to their difficulties entering public and private buildings due to their functional limitations. Heavy doors, unergonomically designed handles, door thresholds, stairs or lack of elevators and public bathrooms located in the basement were described as barriers in their environment.
Even though the Personal Factors component has not yet been classified by the ICF, experiences related to personal factors are of interest because most of them identified in this study referred to coping strategies. Keeping a positive attitude, being optimistic and accepting the disease were frequently identified as a way to positively influence one's life after having been diagnosed with MS. However, some patients reported their dissatisfaction in coping with the disease and finding new activities or goals to achieve; they struggled with the definition of a 'new' meaning of life and their modified social roles. Nevertheless, priority in the focus groups was given to the positive attitudes toward the disease. The relevance of this finding is supported by studies which investigated the meaning of 'hope' in the process of coping with MS or the influence of personal factors, like attitude, coping and self-efficacy on quality of life and adjustment to MS. 65, 66, [71] [72] [73] [74] Several concepts identified from the patient perspective were labelled as 'not covered' by the ICF. It is important to emphasize that the majority of these concepts does not refer to aspects of functioning and disability as defined by the ICF classification. These concepts mainly cover time-related or disease-specific aspects (e.g. 'needing more time to accomplish daily activities' and 'the illness isn't visible for others') and general quality of life or satisfaction with life, respectively. Since the ICF does not cover these aspects nor quality of life in the sense of subjective well-being, 75 these issues could not be linked to the ICF. However, other 'not covered' concepts identified in this study are clearly related to functioning and disability as defined by the ICF (e.g. 'performing activities overhead'). These issues should be included in the update process of the ICF, which has already been initiated by WHO.
Limitations of the study
There are also some limitations of this study that should be mentioned. First, the sample consisted of German MS patients. To establish a cross-cultural perspective, we suggest that our method should be used in similar studies in other countries. Second, patients were recruited in one MS rehabilitation centre. Including MS patients of other settings may produce different results. However, patients with a wide range of functional impairments defined by the EDSS participated in this study.
It is important to admit that having the ICF in mind may affect the results of analyses of transcripts in qualitative research. The researchers of this study know the ICF very well. Therefore, they used a very 'ICF-framed' language when identifying the concepts in the transcripts of the focus group sessions. Other researchers might have identified different concepts. Future studies could be performed to answer this question. The linking process was performed by two health professionals according to established linking rules. 39, 40 However, it remains unclear whether other health professionals would have decided differently. In addition, when using these linking rules one must remember that there are several details that cannot be expressed when simply using ICF categories (e.g. 'eating and drinking in public places,' 'using cutlery in restaurants' and 'daily fluctuations in fatigue'). The verbatim transcripts showed that participants provided relevant information about the complex relationship between functioning and disability and contextual factors. Further indepth qualitative analysis of these focus groups could be performed to have a closer look at the experiences of persons with MS to generate hypotheses for future research.
Finally, we performed six focus groups following the strategy of saturation of data with the criteria of two consecutive focus groups each revealing less than 10% additional second-level ICF categories in relation to the number of second-level ICF categories identified in the respective previous focus group. Participants in a seventh focus group might still report new themes not yet addressed. It is important to mention that several strategies were used to improve and verify the trustworthiness of data analysis. (1) Triangulation ensured the comprehensiveness of data. We accomplished investigator triangulation by using two health professionals to perform the data analysis (multiple coding). 76, 77 (2) Reflexivity was assured by filling in field notes and performing a debriefing after completing each focus group session. (3) Clear exposition was assured by establishing guidelines for performing the focus groups (including open-ended questions), verbatim transcription and linking rules. 39, 40 (4) Finally, peer review was practiced, as described earlier. The kappa coefficient of 0.56 for the accuracy of the peer review is comparable with other qualitative studies using the linking rules.
25,27
Conclusion
In conclusion, this study investigates the impact of MS on functioning and disability from the patient perspective. A wide range of areas of functioning and disability, as well as environmental and personal factors were identified using the ICF as a framework. The individuals participating in this qualitative study provided information about all aspects of their bodies and areas of daily life affected by the disease, as well as environmental factors that positively or negatively influenced their lives. These data retrieved from the patient perspective provide a basis for developing international standards for comprehensively describing functioning and disability in individuals with MS.
